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1 . INTRODUCTION 


In 1979, Land Satellite (Landsat) spectral data, meteorological data, and 
ground- truth observation data for the Large Area Crop Inventory Experiment 
(LACIE) Intensive test site (ITS) segments were compiled Into a data base 
available to the users at the Laboratory for Applications of Remote Sensing 
(LARS) at Purdue University.^ The effort to provide a comprehensive research 
data base for the development of hybrid spectral meteorological crop calendar 
and yield models is continuing In support of the Agriculture and Resources 
Inventory Surveys Through Remote Sensing (AgRISTARS) program within the Earth 
Observations Division, Space and Life Sciences Directorate at the 
Lyndon B. Johnson Space Center, National Aeronautics and Space Administration. 

The spectral data for 35 LACIE Transition Year (TY) 1978 spring wheat blind 
site segments and the corresponding ground-truth data were processed and 
compiled In a single data set that complements the ITS data base. (See 
table 1-1). The ground truth Includes periodic observations of crop develop- 
ment, plant height, and percentage of ground cover as well as ancillary in- 
formation on cropping practices and final yield estimates. Meteorological 
data for the 1978 spring wheat data are not available at this time. 

This document describes the assembly of the spectral and ground-truth data 
components of the TY spring wheat data set. 


Trenchard, M. H.; Sestak, M. L.; Klnsler, M. C.; and Phlnney, D. E.: Com- 

position and Assembly of a Spectral -Met Data Base for Spring and Winter 
Wheat. LEC- 13393 (JSC-14901), Vol. I, May 1979; Vol. II, June 1979. 
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TABLE 1-1.- TY SPRING WHEAT SEGMENTS 


r 


Segment 

County 

| - 

State 

No. of 

acquisitions 

Em 

1387 

Ramsey 

N. Dak. 

6 

■a 

1392 

Benson 

N. Dak. 

5 

Eft 

1394 

! Burke 

N. Dak. 

13 

12 

1457 

Ward 

N. Dak. 

6 

15 

1461 

Pierce 

N. Oak. 

13 

14 

wmm 

Towner 

N. Dak. 

11 

10 

m 

Barnes 

N. Dak. 

6 

12 

mm 

Cass 

N. Dak. 

7 

13 

1485 

Dewey 

S. Dak. 

9 

15 

1518 

Roseau 

Minn. 

9 

15 

1537 

McCone 

Mont. 

10 

5 

1542 

Roosevelt 

Mont. 

8 

15 

1544 

Sheridan 

Mont. 

9 

15 

1553 

Carter 

Mont. 

10 

4 

1566 

Grant 

Minn. 

5 

15 

1584 

Pembina 

N. Dak. 

6 

15 

1599 

Edmunds 

S. Dak. 

6 

14 

1612 

McHenry 

N. Oak. 

6 

15 

1619 

Grand Forks 

N. Dak. 

7 

15 

1636 

Stutsman 

N. Dak. 

11 

15 

1653 

Burleigh 

N. Dak. 

12 

15 

1656 

Morton 

N. Dak. 

7 

15 

1658 

Dickey 

N. Dak. 

6 

15 

1664 

Sargent 

N. Dak. 

10 

15 

1668 

Perkins 

S. Dak. 

7 

15 

1676 

Brule 

S. Dak. 

12 

1 

1755 

Jerauld 

S. Oak. 

15 

12 

1811 

Kingsbury 

S. Dak. 

12 

i 

15 

1825 

Norman 

Minn. 

n 

15 

1842 

Yellow Medicine 

Minn. 

9 

15 

1909 

Kidder 

N. Dak. 

5 

15 

1918 

Grant 

N. Dak. 

5 

15 

| 1920 

Sioux 

N. Dak. 

9 

11 

1924 

la Moure 

N. Dak. 

12 

11 

1942 

Richland 

Mont. 

8 

7 











2. COMPILATION PROCEDURE 


Of the original 71 blind sites, 35 sites selected for the data base met the 
following criteria: 

1. Existence of spring wheat observation fields In the segment. 

2. Availability of 18-day ground-truth observations. 

3. Observation field delineations available from the LACIE Accuracy Assess- 
ment system. 

4. Completeness of the Landsat acquisition history. 

The field delineations for each segment were coded, punched on cards, and 
transmitted to the LARS computer for temporary disk storage. 

Landsat Image unload tapes containing the spectral ata were created at the 
Johnson Space Center and transmitted to LARS tapes. Satellite details listed 
by segment number and acquisition dates appear In table 2-1. 

Software was developed to create the four-channel spectral data base. The 
software utilizes the observation field delineation data and the Image tapes 
to compute the spectral four-channel means and standard deviations for each 
field and each acquisition of every segment selected. Unlike the software 
developed for LARSYS PI, which performed similar computations, the new software 
punches the data on cards In a predetermined format. The majority of the 
runs were made through the night batch machine. The new software proved to 
be highly compatible with this mode of operation. The format for the spec- 
tral data appears In table 2-2. 

The corresponding ground-truth periodic observations were extracted from a 
tape compiled by Accuracy Assessment personnel. The tape Included periodic 
observations for all wheat blind sites during TY. The format for these data 
appears In table 2-3. 
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TABLE 2- 


; .,U 4,, II I I nip ULiyjy 






1.- SATELLITE DETAILS BY SEGMENT NUMBER AND ACQUISITION DATE 



s 

Si 

i* 

x 

•d 

#■> 

X 

W 

fll 

irt 

« 

1 

1 

M 

l 

§ 

Si 

x 

Satellite 

4> 

f 

% 

1 

1 

s 

Si 

i* 

X 

m 

*d 

<** 

3 

3 

S 

j_ 

1387 

813$ 

~ 

50 

1461 

8209 

2 

49 

1537 

8122 

2 

48 


8136 

2 

50 


8217 

3 

so 


8141 

2 

52 




53 


8218 

3 

50 


8159 

2 

54 


Tjfl 


51 


8236 

3 

43 


8194 

2 

52 


||| 


41 


8263 

2 

36 


8195 

2 

52 


T Tju 

H 

35 

1467 

8136 

2 

50 


8213 

2 

49 

1392 

8136 

2 

51 


8137 

2 

51 


8221 

8222 

3 

3 

50 

50 



2 

53 


8154 

2 

53 


6231* 

2 

45 



2 

53 


81 SS 

2 

53 


8266 

2 

36 



2 

50 


8190 

2 

52 






8217* 

3 

51 


8191 

2 

52 


8122 

2 

47 

Cl 






8199 

3 

54 


8141 

z 

51 

1394 

8120 

2 

47 


6200 

3 

54 


8159 

2 

53 


81 $6 

2 

53 


6208 

2 

50 


8176 

2 

53 


8174* 

2 

53 


8217 

3 

50 


8194* 

2 

52 


8175 

2 

53 


8218* 

3 

50 


8222 

3 

49 


8211 

2 

49 






8231 

2 

45 


8219 

3 

50 

1472 

8117 

2 

46 


8258 

3 

39 



3 

an 


8135 

2 

51 






8228 

2 

M 


8216 

3 

51 

1544 

8104 

2 

42 


8238 

3 



8243* 

2 

42 


8122 

2 

47 


8246 

2 



8252 

3 

43 


8140 

2 

51 


8247 

2 



8270 

3 

36 


8158 

2 

53 


8264 

2 


1473 

8116 

2 

46 


8176 

2 

53 


8273 

3 



8197 

3 

55 


8221 

3 

<t 

49 

it 











Z 

as 

1457 

8156 

2 

53 


8207 

2 

50 


8239 

3 

45 


8174* 

2 

53 


8224* 

2 

47 


8266 

2 

35 






8242 

2 

43 






8246 

2 



6251 

3 

42 

1553 

8103 

2 

a 


8264 

2 



6269 

3 

36 


8122 

2 

0 


8273 

3 


1518 

8116 


45 


8140 

2 

9 

52 

n 

1461 

8118 

2 

46 


8135 


50 


8193 

8194 

z 

2 

53 

S3 


8136 

2 

50 


8153* 


S3 


6203 

3 



8137 

2 

51 


8188 


52 


8211* 

2 



8154 

2 

53 


8206 


50 


8220 

3 

51 

1 

t 

8155 

2 

53 


8224 



■ 

8247 

2 

42 

! ; 4190 

2 

52 


8243 



1 

8266 

2 

m 

! 

1 t too 

* 

u 


8251 

3 






1 

i a <«• 

’ 7 

50 


8260 

2 



ICQ 

IQ 

Id 


•tnc’viits Accuracy Asstiuwnt* base data usad for digitization. 
























































TABLE 2-1.- Continued. 


i 

s 

** 

**- «i 

* ** 

4 

s 

•» 

2 

A 

i 

3 

I 

s 

Z2 . 

r 

2 

*■» 

2 

X 

1 

3 

1566 

8133 

2 

51 

1636 

Eia 

2 

42 


8169* 

2 

54 


E!9 

3 

36 


819S 

3 

a 

1653 

8101 

2 

41 


8232 

Ell 

m 


8119 

2 

47 

1684 

8117 

2 

E3 


8136 

2 

51 


9136 

2 

50 


8137 

2 

51 - 


8153 

2 

53 


8154 

2 

53 


lEI 

3 



eiss 

2 

54 


tn 

3 



8190 

2 

53 

MB 

ESB 

D 



8191* 

2 

S3 






8199 

3 

54 

1599 

8117 

2 

47 










■-w. 

2 

50 


8135 

2 

51 










8209 

2 

50 


8207* 

2 

51 










8217 

3 

51 


8243 

2 

43 






82S2 

3 

43 

1656 

8101 

2 

41 


8270 

3 

37 


8137 

2 

51 






8155 

2 


1612 

8118 

2 

4/ 










8191 

2 

53 . 


8137 

2 

51 










8209 

2 

50 


8155 

2 

54 










8218 

3 

52 


8199 

3 

54 










8263* 

2 

36 



ml 

51 







H 

46 


8117 

2 

47 



mm 



8135 

2 

51 

j 


2 

50 





m 





8207 

2 

51 

m 


3 

54 





M pi 





8243* 

2 

43 

■ 


2 

50 





■ 





8252 

3 

43 

■ 


3 

51 










8270 

3 

37 


8243 

2 

42 





■ 

8252 

3 

42 

1664 

8117 

2 

47 

■ 

8270 

3 

35 


8134 

2 

51 






8135 

2 

51 


8117 

2 

46 










8206 

2 

51 


8135 

2 

» ll 








\m 1 


8233 

3 

48 


8154 

2 

El 








M 


8242 

2 

43 


81 M 

2 

iMiJI 










8243* 

2 

43 


8207* 

2 

50 










8251 

3 



8208 

2 

50 




pi 






8269 

| 3 



8216 

u 

51 




IBM 



im 



8270 

3 

1KTB 


8217 

EG 

51 



J 



8226 

II 


1668 

8156 

IE 

ID 


I 


r 


1668 


8174 

8219 

8228 

8246* 

8264 

8273 


1676 


8117 

8134 

8136 

8207 

&:i5 

8216 

8224* 

8234 

8242 

8243 
8261 
8270 


1755 


8117 

8134 

8135 
8153 

8197 

8198 
8207* 
8715 
8216 
8225 
8234 
8243 
8251 
*252 
8270 


48 

52 

52 
54 
56 
56 
51 

53 
53 
48 
48 
44 
44 
43 
38 


1811 


8115 

8133 

8134* 

8197 

8215 




























































•Indicates Accuracy Atstisiwit's base data uitd for digitization. 


6 















































TABLE 2-2.- FORMAT OF SPECTRAL DATA BASE 
(a) Card Image types 


Typa 

Daflnltlon 

Sagroant 

Flald 

Contains sagroant statistics only 

Contains Individual flald statis- 
tics and sagroant roaans 


(b) Format for all cards 

[For assambling, ona sagroant card pracadas a sat of 
f laid cards for aach acquisition.] 


Column numbars 

Definition 

Fortran 

format 

1 through 4 

Sagroant number 

14 

5 through 8 

Acquisition data (Julian) 

14 

9 

First digit of segment number or coda for crop 

A2 


typa of field 


10 through 12 

Last three digits of segment number of 

12 


three-digit field number 


13 through 18 

Channel 1 mean of segment or field 

F6.2 

19 through 24 

Channel 2 mean of segment or field 

F6.2 

25 through 30 

Channel 3 mean of segment or field 

F6.2 

31 through 36 

Channel 4 mean of segment or field 

F6.2 

37 through 41 

Channel 1 standard deviation of segment or field 

F5.2 

42 through 48 

Channel 2 standard deviation of segment or field 

F5.2 

47 through 51 

Channel 3 standard deviation of segment or field 

F5.2 

52 through 56 

Channel 4 standard deviation of segment or field 

F5.2 

57 through 62 

Channel 1 mean of segment only 

F6.2 

63 through 68 

Channel 2 mean of segment only 

F6.2 

69 through 74 

Channel 3 mean of segment only 

F6.2 

75 through 80 

Channel 4 mean of segment only 

F6.2 
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TABLE 2-3.- FORMAT OF TY PERIODIC OBSERVATIONS DATA BASE 


Column 

Definition 

1 through 4 

Four-digit segment number 

6 through 10 

Date of satellite pass 

12 and 13 

Field number 

15 

Crop type (S, spring wheat; W, winter wheat; 
M, mixed wheat; 0. oats; R, rye; 8, barley) 

17 and 18 

Plant height (In Inches) 

20 

Percentage of ground cover code (1 • 0 to 19%); 

(2 ■ 20 to 39%); (3 • 40 to 59%); (4 - 60 to 79%); 
(5 > 80 to 100%) 

22 through 25 

Feekes growth stage code 

27 and 28 

Drill spacing In Inches (first acquisition only) 

30 and 31 

Yield (In bushels) for last acquisition only 

33 

Code A, abandoned; H, harvested; N, not planted 
as required 

36 through 80 

Additional comments 
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A flagging system was developed to warn users of potential data problems. 

Each Landsat acquisition date was quality checked and flagged accordingly for 
clouds/shadows, ha2e, delineation errors, narrow fields, and misregistration. 
This was accomplished by visual screening of t s e production film converter (PFC) 
Product 1. The format of these data appears in table 2-4. The flag codes are: 

C for clouds and or shadow, H for haze, S for narrow fields, P for delineation 
problems, and R for misregistration. It Is the users' responsibility to 
ascertain whether or not the flagged problem will affect the intended use of 
the spectral data. 
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TABLE 2-4.- FORMAT OF TY SPRING WHEAT FLAGS DATA BASE 


Col umn 

Item 

1 through 4 

Segment number 

5 through 8 

Acquisition date 

10 

Flag code for the first field In the segment 

1? 

Flag code for the second field in the segment 

14 

Flag code for the third field in the segment 

16 

Flag code for the fourth field In the segment 

18 

• 

Flag code for the fifth field in the segment 

• 

• 

Flag code for the nth field in the segment 
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The components of the data base, spectral data and ground truth, were assem- 
bled as two separate files on a single library tape, LARS 5147. The format 
of this tape is described In table 2-5« A dump of the contents of these files 
Is found In appendixes A, B, and C. 

TABLE 2-5.- DATA BASE COMPONENTS ON LARS TAPE 5147 
[Two files In conversational monitor system format] 


File 

Name 

Type 

Card Images 

1 

TYSW 

SPECTRAL 

4185 

2 

TYSW 

PERIOBS 

3252 

3 

TYSW 

FLAGS 

192 
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APPENOIX A 
SPECTRAL DATA BASE 








FILE* TYS* 


SPECTRAL A 


CONVERSATIONAL MONITOR SYSTEM 


1387R1351387 

I1«t5H1Ioi 

m\m\ 

1387B135S0 
1387813SS0 
I3BTHI3SS0 
1387B135S0__ 
1387813SS022 
13B7B13SS017 
138781355016 
l 38 781 355029 
138781355028 
l 38781355021 
1387813SS027 
1 387813*1387 
1 38781 36S030 
1 38781 36S023 
1 38781368024 
138781 365018 
1387B136S019 
138781 365020 
138781365025 
138781 36S025 
13H7H1 J6S022 
138781 36S017 
138781365016 
1 387B1 30>O29 
1 38 781 365028 
13B7B136S021 
13878136502* 
1387815*1387 
13»731S*S030 
1387815*6023 
1387815*502* 
1387815*5018 
1387815*5019 
1387815*5020 
1387815*5025 
.387915*5025 
1387815*5022 
1387815*S017 
1387815*5016 
1387815*5029 
1387815*S028 
1387815*5021 
1387815»S027 
138782161387 
138782165030 
138782165023 
13078216502* 
13878216S018 
138782195019 
138782165020 
13578216502$ 
138782165026 
138782165022 
138782165017 
138782165016 
1 38 782 1 6S029 
13878216S028 
138782)65021 
1367s216S027 
)38782521387 
138782525030 
138782525323 
13878252502* 
138782525018 
138782525019 
138782625020 
138782525025 
138782525026 
138782525022 
1 3878252501* 
138782525016 
138792525029 
1 38 78252502B 
138782525021 


13.93 * 

?:!i i 



25.6 

2^.00 

23.63 
27. 58 

23.64 

23.62 
21.67 

84 
_ 7 6 

22.90 
23.34 

30.06 
36.04 
24.4b 

21.69 
20.66 
19.97 
20.61 

20.69 

19.96 
19.71 

20.96 
20.23 

19.69 
18.40 

i?:8 

19.69 
19.25 

20.70 
18.92 

11 : 1*7 

tslll 

25. *6 

25.57 

I hi 

!?:« 
25.13 
24. 00 

24.63 

24.90 
23.54 


19.53 

20.17 

2«.03 

34.06 

22.16 

18.77 

16.73 

17.79 



23 

23.69 
33.47 
31.16 

32.03 

33.66 
31.25 
2b. 4» 
34.73 

23.66 
26, Ml 

19.32 
2V. 6b 
31.43 
35.54 
40.56 
26.64 

20.66 

37.02 

34.69 

40. jb 
36 . bo 

33.04 
39.63 
36.51 

>•52 


36, 


13- . ^ 

14.65 
16.15 

13.46 - 

12.66 3 
16.12 3 
10.60 2 
12.59 1 

6.48 I 
13.88 2 
14.37 2 
16.63 9 
16*6913 

12.66 5 
9.38 3 

B:U ? 

16.30 1 
20.94 0 
22.00 1 

21.66 1 

17.46 i 
21.69 1 
20.06 i 
21.35 


16.84 

36.99 

20.58 

1. 

20.54 

37.54 

20.31 

i. 

17.46 

37.46 

20.60 

1. 

16.94 

40.94 

23.37 

}. 

18.99 

37.34 

19.68 

U 

16.08 

38.00 

19.77 

0 

24.24 

31.32 

15.67 

3, 

27.18 

31.36 

i*?.2I 

2, 

25.27 

32.44 

15.92 

2, 

28.35 

34.06 

16.68 

2, 

29.21 

36.17 

17.63 

2, 

29.87 

36.81 

17.57 

1< 

24.85 

30.15 

15-27 

1a 

16.80 

18*43 

6.91 

1< 

27.38 

32.00 

15.95 

1a 


3b. 05 lb 
.97 


J3.41 __ 
29.56 35 - 
26.40 34.66 
26.86 34.31 
30.63 37.62 
26.12 34.21 


17 . _ 
17.49 
17.14 
lb. 66 
17.28 


28 5*83 7.44 



... --42 

59 4.80 2.97 
96 2.46 3.67 
28 4.34 6.09 
93 3.23 4. 37 
47 7.9212.36 
47 5.20 7.04 


73 2.96 
29 3.06 
52 8.18 
47 4.49 
5b 3.59 
Ob 2.34 
72 2.14 
" 1.80 


6.39 

9.16 

b.52 

7.19 

6.37 

4.06 

9.13 

3.43 


2.6615.06 
3.37 6.79 


2110. 8310. 69 
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55.82 

36.64 

if::? 

Ml 

33.96 
37.il 4 
30.53 4 
17.79 4 


1 2b. 2ft 43 
55 24.06 4e 
04 20.23 39 
96 2«.02 44 
8 26.20 45 
26.40 44 
22.67 47 
24.60 47 
26.90 4 3 
31.65 43 
20.03 48 
22.30 46 
‘6.90 46 
6.57 46 
1 .97 4V 
0.44 45 
.75 41 
.08 46 
47 40 


20.10 4? 
20.49 45 
J 0.83 46 

4.24 47 
,1.11 43 
03 24.76 40 
80 20.66 45 
90 28.13 30 
97 32.10 43 



J:t» i 

__ 5. *7 ft 
.7 lft.29 3.7 2 5 
r 3 13.6? 2.22 3 
>7 I ft. 62 ft.ftl 6 
:u 12.66 2.66 ft 
17 12.61 1.76 2 
)t 13.31 1.26 T 
it 12.6* 2.0* 2, _ 
|6 lft.OO |.46 2 .ftS 

-8 |2:7S 1:1? rAi 

>2 12.17 1.80 2. 

11 12.51 2.26 3. 

>6 12.40 1.92 2. 

►3 13.92 2.37 3. 

J0 12.27 1.5d 
30 13.20 2.70 
32 20.65 9.701 
00 27.9711.731 


20 
36 
68 

?! 

49 
5u 
13 

it 

21 
60 
79 
15 
60 

50 


.46 5 


51 


17.36 t .60 , 

10.00 
10.55 
18.52 
21.40 
10.00 
10.57 
19.47 
17.79 
10.74 
19.66 
0.26 
9.27 


1:> 2 

3.46 

4.15 

1:18 

4.24 

4.10 

2*20 

4.49 

4.03 


1.16 2.61 
02 16.91 1.57 
52 19.46 2.44 
47 20.05 2.74 
31 19.00 1.97 
20 21.30 2.00 
09 20.67 
06 10.93 

f b 10.49 
l 22.23 
77 21.43 
07 20.01 
00 19.98 
60 22.18 
10 ‘ “ 

20 



10.97 4.26 _ 

IV. 63 3.20 5 


iWl 1:81 i 
22.62 2.20 2 
24.46 1.50 2 
23.40 1.92 3 



23.13 
21 19.15 
99 24.24 
70 23.44 
64 17. 00 
70 10.91 
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hit 


ro C • 

Ml 


• IQ 

> 7 5 


n i: 

JO 2. 


58 1: 


33 


25 


.20 25 
.99 25 
.55 25 

.40 25 

.69 


4.77 2.95 

?:8i l:f? 


>73 

:W 


7. 36.63 

51:51 

44 26*40 
44 20*40 
44 20.40 
44 20.40 
44 26*40 
44 26*40 
20*40 
20*40 
20*40 
20*40 
20*40 
26*40 
20*40 
•42 26*20 
•42 26.20 
.42 26.20 
.42 26.20 
.42 26.20 
.4? 26.20 
■ 26.20 
26.20 


si it 

ii ft 


a 


28:» 
*6.32 
*6.32 
ftft.32 
*8.32 
*3.60 
*5.60 
*3.00 
_J *3.60 
>28 *3.60 

t 20 43.60 

> 20 43.60 
.28 4J.60 
I 43.60 
I 4^.60 
.20 43.60 
.28 43.60 
.28 43.60 
I 4J.60 
l 43*60 


19.27 

19.27 






>13 30.6* 
.13 38.6* 
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1*5T92*6S029 26 
1*57b 2*6S0?7 2* 
i*S74246N030 26 
i*$7H?*6S02S 26 
!*S7M2*<HS02 a 26 
1*57n2*6S026 2S 
1*S782*6SU19 


v> 


l* 

14578^ 
1457824850. 

45782465018 
145762*63020 
145782*650^ 
,45782*650 
,45762*65016 
1*57826*1 45 7 
14578264502* 
1*57826*5029 
1*5782645027 
1457826**030 26 
1457H2645025 25 
*578264*024 J* 
1*57o26*So|6 19 
14576254S019 21 
14578264*023 19 
145782543017 19 
145782643018 20 
1*5782645020 21 
1*5782645022 24 
1457626*3021 ■" 
1457826*5016 
146 78? 73 1 *37 
146782733028 
.437H273S029 
14578?733027 
1467h273so3‘J 
46782733026 
146782733024 


i 4576273301 
4578273501 
45 7827 3S020 
4576273So22 
1*5782733021 
14578273*016 
146181181431 
146161 183026 


>95 36.12 3a 
76 30.16 4 
14.45 4 _ 
J2.69 44 
$6.75 44 
12.12 42 
P.86 39 

25.65 36 

B:W n 

34.41 41 
4«.26 54 

33.66 44 

59.2s a 

|0.43 ?7 
26.55 3* 
25*21 25 


t-M 


li 


1: 


23. 


27^* 

?4.7i 


14618 

14618 
146181 
146181 
14618 
14618. _ 
14618)1860 
1*6181 i860 


83030 
85029 
8301 7 
86025 
.85028 
183027 

4 

8 


32.33 

" H.08 



.46181183022 
146181185019 
1*6181185020 
146181185021 
146181183023 
1*618)361461 
14618 * " 

14618 
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ItlUnbaOi 

*M6)36*0< 
.46181 36*0l 
l*e 1 8 1 36502* 
1*6181365016 
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.4618138*023 
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4618l37>026 
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it 
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:« 


li 


» 
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5): 


w ^ * 

3 *: 


n 51137 
*7 32. *3 33. 
3* 29.87 ?0. 
7* 33.49 : 

97 35.69 • 

82 35.97 3 
6? 36.64 2 

2d 5a. 53 « 

89 28*21 ! 
,67 29.79 1 
53 23.21 l 


23 
64 

?s 

i? 

08 £ 
46 1 
66 3 

40 c 

a; 

30 * 

16 4 
2H 6 
34 £ 

56 5 
91 6 

:ts 

07 2 
64 2 
03 3 

26 5 

64 3 
11 * 
06 2 
30 1 

63 £ 

12 i 

64 4 
68 1 
39 4 

$3 5 

60 c 
64 £ 

2? i 

34 2 
63 1 
99 1 

57 3 

41 1 
6? i 
77 o 
00 4 
32 


i;il 2iS 


3? i 

40 5 
39 1 
04 1 

19 * 
:?.! 
m 

95 1 8 
47 2 
06 3 
44 
62 
*6 
81 
*9 

70 1 

67 £ 
06 1 
97 3 
31 1 

90 l 

15 £ 
;? * 
*3 : 

OM . 


03 3.73 6* 

77 4, ‘ 


a fcw 


.72 23 


i U * i C i 

•» I; 


1:K 

4.65 
3 . *4 

!;)! 


56 1 



» WT 


.25 


II 


96 26 
96 26 
9d 26 
96 26 
96 26 
96 26 

95 26 

96 26 
96 26 
96 26 
96 26 
96 26 
96 28 
96 26 
50 20 
50 20 
50 20 
50 20 
50 20 
50 20 
50 20 
50 20 
50 20 
50 20 
50 20 
50 20 
50 20 
50 20 
50 20 
50 20 

54 lb 


32 

32 

32 

a 

si 


66 32 
66 32 
66 32 
06 
06 
06 
66 
06 
66 
66 
66 32 
66 32 
26 
26 
26 
28 
26 
20 
20 
28 
26 
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2b 
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28 
28 


I: 

3* 

it 

34 
3* 

J4 
J* 
34 
3* 
3* 

j* 
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09 £0 
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Conversational monitor SYSTEM 


37S029 29.20 26.30 


14618 , 
,46)6 . 
1 461 A , 


TSOI 

l\0l 
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J 7SO 


}4S026 
!• S o 40 

li tm 

15450|9 
I154>020 
. jiS4802l 

11551461 
. US65026 

IISSSOIT 

>1S*sO«>S 

1461S15SS024 

l461H)5SiUlb 

***?B 
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1 VO J 461 
140S026 
190SOJO 


*6 



.87 26.69 *6 
‘ 26.69 26 
26.69 26 
26.69 26 
26.69 26. 
26.69 26. 
26.69 26. 
.44 26.6V 26. 
.06 26.69 26. 
.76 26.69 26. 
.60 26.6V 26. 
"" 26.69 26. 

30.66 30. 

;!t 3$:S? 

51 30. 60 
4 1 30.08 
30.08 
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21 


* i t 

•I’ 
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190SC27 21.04 

I90S0J4 J6.91 

.77 


13.2ft 
14.33 
14.06 
16.74 
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1.42 
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. . 20.47 
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0.88 
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1905023 
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f 996026 
996030 
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m 


6 w • v , 
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20.99 
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10.91 
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16.64 
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46.04 21.14 i 
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‘ 
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8.60 
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•44 22.42 5 
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56.76 
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26.95 1. 
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r 4 1.03 4 
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71 1.07 5 
21 |.C4 3 

40 2.30 0 
16 2.1016 
95 6.29 2 
00 0.94 4 
29 2.95 5 

41 1.69 5 
94 5.56 * 
00 4.76 
31 1.94 
36 2.10 
05 1.07 
36 2.51 
20 2. VO 
17 1.25 
24 2.74 
00 1.86 
66 2.00 
69 5.30 
79 1.1 l 3 

si raW 

3 

2.87 4 t 
3.02 3« 

m J 


lf:U ij. 

ii::s 1 : 



H 

JO 
, JO 

:JS 


M I W 

*3.7. 

43.70 

4J.7d 

43.3V 




i5;59 
43.39 
4 3.39 
43.39 
43.39 
43.39 
3 7. 06 
3 7 . 60 
37.66 

37. 00 
37.66 
37.66 
37.66 
37.66 
37.66 
37.66 
3 7. 06 

37.00 
37.66 
37.66 
37.66 
40.44* 
40.44 
40.44 
40.44 
40*44 
40.44 
40.44 
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conversational nonitoh systen 


1401*20*5027 

U6)*2Q*5024 

1*6 ,*20*5010 

461*20*5022 
j40)6?O*SOl9 
40162065020 
46 820*5021 
1 46 *20*5023 
1401*2091401 
140162095020 
,4*162095030 
140162095029 
,401*2095017 __ 
i46 6209*025 20 
, 4c 8205 jQ26 20 
140102u95Q27 25 
1 40 1 *20^5024 21 

l40)*?O9SoI* £ 

U6 ,*2095* ~ “ 
146 , 82U9S0 _ . _. 
1*61*209*020 23 
146 0?O9$O2 ' 

46 *?0?502 
46 *2) Jl4© „ T 
,401*2 7^2$ 25 
461B^17SO)0 

1 40 ) *P . 7So29 23 

1401*2175017 29 
J 46 IB 217 S 02 S ?.~ 
i46lB2]7S02M 2 
146162J7S027 ?5 
1401*2 , 75024 ?4 
1461H21?^01B 25 
146162)7^022 24 
146 62 7sjI9 26 
I461B217^0c 0 22 
1461*217*021 
1461621 75023 
1461*2161461 
1461*21*3026 
1461*21*3030 
146 1 821*5029 
146)6216^017 
1461*21 6So2S 
140)82)05026 
146lH2i*S02/ 
1461621*^024 
1461621*501* 
146)621 9S022 
4616216S0I9 _ _ 
46192163020 20 
46182165021 24 
146162)85023 20 
1461*2 S* l 46 1 23 
1 46 16236 a U26 26 
I46182J65030 22 
1 46 1 62 J65 029 24 
1461*2363017 “ 
‘46 i 82365025 
1461*2365026 
1461*2365027 
T 46 1 62 36 5 024 
461*236501* 

,46 l 6236S022 
1461*23*5019 

( 461*2363020 
461*2363021 
461*2365023 

146182631461 
146162635026 
146)62635030 20 
146182635029 ?9 
146162633017 2‘ 
1461*2635025 4 
14616263502* 2 
1461*2635027 26 
1 46 1626 3S024 39 
1461*2635018 32 
1461 *2635022 30 
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46 25 
4* 25 
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03 24 
03 24 
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24 

24 

24 

24 

24 


03 24 
03 24 
03 24 
03 24 
03 24 


jo 

P 

38 
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03 
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03 

03 

03 

03 

80 

60 

60 

90 

60 

60 

60 

60 

60 

*0 

90 

60 

60 

60 

60 

76 

76 

76 

76 

l * 
7a 
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70 
76 
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7* 
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40 
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4b 
40 
46 

46 

46 

40 

40 

46 

40 

:t 

30 

30 
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13 . 
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30 

30 

30 

30 

30 

30 
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FILE l TYS* 


SMCCT«AL A 


CONVEnSATIONAL nonitom system 


146182635019 31.9? 34.59 
1 46 1 816 3S020 28.23 30.21 

1461*2636021 28.71 29.09 
14618263502} 26.68 26.98 
1467^13M4o 7 26.57 ?9.4 A 
1457H1J6^01H 26.19 26.28 
1467b 361C25 31.00 33.00 
14678 36S026 32.8? 35.58 
1457813653 27 29.4/ 30.0? 
1 46 7 A 1 jo a 0 1 6 27.55 28.00 
l4*>70l 36^329 ? 7 . 30 27.67 
14678136S3?8 ?7.71 28.30 
14675136^017 28.11 28.51 
146 781 365019 26.69 26.84 
1467813**020 24.50 24.50 
146781371407 25.36 26.33 
146781378018 22.*6 22.81 
14*76137^025 25.00 26.67 
146 721 } 7 v3 5 6 27.91 30.84 
146781376027 24.53 25.40 
146781375016 22.67 23.52 
146761373029 23.42 23.75 
1 46 781 J 7 5 O 28 23.10 23.79 
146781375017 23.43 23.89 
146781375019 23.27 23.49 
146781375020 23.23 23. \8 
1-07*15-1-07 26.43 24.^5 
1 *6 7h 1 54 SO 1 8 25.94 24. ?3 


36.57 14.77 3.12 3.98 3.00 1.26 

32.77 13.38 3.99 4.1? 4.47 1.79 
29.91 11.98 2.96 ? • 7 4 1.27 1.1? 
30.07 12.21 3.3? 3.65 3.83 1.40 
32.19 13.35 3.23 4.34 6.55 2.89 
27.69 11.66 2.16 2.45 3.95 1 • 4 1 
34.33 13.67 3.61 0.19 7.77 2.06 

36.78 15.09 2.40 3.47 4.06 I .87 
31.26 12.94 3.H5 


29.15 

8: 11 


?9.%b 12.U 1.70 
29.40 12.02 3.82 


3.M5 5.05 7.64 3.27 
1.70 1.9u 5.28 2.46 
3.8? 4.84 8.02 2.96 


13.03 3.73 5.36 5.79 2.22 
17. J7 2.83 3.4512.24 6.20 
12.64 1.96 2.58 0.44 4.12 
10.59 1.62 1.77 3.57 J.3U 
12.37 3.25 4.45 6.95 3.10 
10.19 2.16 3.33 4.06 1.57 


28.57 

28.57 

28.57 


'3.63 10.19 2.16 3.33 
'6.j3 11.67 2.00 2.52 
1.25 13.07 2.72 3. *6 


14678 1 54* 125 25.67 22. 3 
14678154SJ26 27.67 26. * ? 
146701545027 26.63 24. « 

1467^15-5016 2P.05 26 2 

1 46 7 8 1 6- 5029 26.10 24 j7 
i-6 7*l545J20 28.61 24.81 

1467015-5017 26.46 23.11 
146761545)19 24.69 22.99 
1467815450^0 24.59 22.95 
1-67815^4-^7 30.35 31.47 
1467 13.72 37.25 
14* 0.00 32.67 

l-fW^!sssu20 j j .53 35.56 
1 - * 8 1 •> ^ < 0 2 7 13.24 35.37 

1^6 78)655016 *i'.»3 42.64 
1-.6761 55329 33.50 36.75 
. -6 70 ‘.56 6 028 J3. 5 35.09 

.46 7.4 4 5w ; \ 7 3 ).uf> 30.11 

1 -H 7 6 1 r ’•» > *• i 9 >>•*'. 25.04 
T -*. 70 155-3^9 *30.09 . 
*-67 J iV;i*5/ 25.93 / J . A 2 
146701 9C*‘O10 22.16 1 1. I 
14^;.*1905 >25 22.00 * 7.0 • 
146 /0lS3We> 24.02 2 3.4* 
l.» 7 h 1905 027 25.9- 21.3- 
• «*7r«29850l6 22. -J 1 7 . 1 R 
1467*1 ♦05029 25. 35 22 . j 5 
1-6/6105028 21.93 17. S 
i«.*.7r 19yS)17 20.66 ’-.4? 
l-o/»l * 0 S 0 19 21.15 16. » 1 
i *W*19C5020 24.00 17.55 

-'Wo. 911-67 J3.18 JG.-9 
46’Alvl50l8 35W6 12.84 
: <6701915025 20.67 14. 4 
l 4 f ’>1515 0 2 * 53.6- SJ. /i 
^4074)915027 59 • ‘*9 57. O' 
1-6 - nl91 50 16 31.93 26.0* 
146 8 I v i *) 0 29 25.8b 23. '7 
i-6* J ’.‘415025 22.80 16.^8 

)46 70;915J1 7 29. 31 1 /.-4 

i*;6 70l-15MO -9. -5 -8.4 
1 «bMi 91:>3?G 1 * • % 5 1<. ? 7 
1 - * - 1 <*- ; -r 7 i - . 7 v » 5 . • ' 

i- >7819-501? ) 5. .4 * ; .59 

;«»j7m 1 .• 5 02 5 1 <*6 7 j *.6 7 
1 . W 9 1 *95 0?e> 7.0-4 7 . < • 65 

1-j7*,i. *,0*7 8.4 ' 13.23 

1 • » 6 7 8 I *• ♦ 5 3 ! 5 k 0.j2 11.38 
a *0 7* 4 A ;*•()/ 15.30 

; 'j:8iw^ 5028 ib. 51 13.-6 
146781995017 18.20 12.51 


26.52 11.50 

23.02 1U.29 
23.63 10.25 
2 5 . 9* 11.32 
30.11 13.03 
24.15 10.47 

SI:!* IMS 

28.56 11.97 

25.67 11.00 
33.07 13.90 
31. *8 13.54 

30.02 12.50 
30.17 13.15 
32.26 U.60 
42.49 19.74 
28.01 12.01 
26.32 11.50 
39.55 16.66 
42.41 17.50 

38.67 16.33 


2.00 2.52 1.53 0.58 
2.72 3.^6 4.23 1.65 


j • 09 5.23 7.53 3.10 
1.91 2.63 3.85 1.61 

2.87 2.99 4.20 1.35 

2. 88 3.76 5.-0 2.22 

2.66 2.68 9.39 4.63 
2 • 2 \ 2.65 5.27 2.26 

I. 72 2.26 3.87 1.62 

J . 50 4.57 6.39 4.15 
2.35 2.02 3.35 1.3* 

I. 53 1.15 2.08 1.71 

2.67 4.22 4. 18 2*07 

J. 20 4.49 7.53 3.79 

3.26 3.94 4.9 7 1.86 


jn 

25.38 
25.30 
25. 36 


29.70 

29.78 

«:?S 

29.48 

29.40 

29.46 
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15848198S017 19.53 
158481985018 18.67 

! 5*481985026 18.03 
58481965022 20. ?9 
56481965019 16.67 
158461 965027 19.J3 

15*46 1 9*5030 ?0.J4 

1564619*5029 16. *4 
1584619650/0 16.27 
I56482|6lb64 1 V.4H 

Ib84H2l65023 l 6 • 7b 
15*482165116 19.00 
158462165024 19.66 
15846?lob025 17.J7 
ls*46/lbb02l 1M. J3 
15*462165020 17.36 
1564621 5501 7 16.10 
iS6%Hil6b0ia 16.26 
1‘**4H?16S125 16.43 
1 58 4 6? j 65 022 19.14 
15846/ 1 6 > 0 1 9 18.70 
15*482165027 Id. 73 
^644^166030 19. 20 


12.75 47. 
12.0* 41. 
11.14 *2. 
15.55 37. 
12.7? id. 
13.69 5%. 
1 5 • v) 7 31. 
13.50 3b. 
12.03 37. 

15:5! it: 

17.33 35. 
lfc.99 31. 

Ii:}¥ it: 


66 26.35 

67 23.23 
36 24. b7 
36 19.31 
19 21. 1? 
53 16.07 
71 15.76 
32 19.11 

6J 21.16 
46 19.67 


15*4*2 lbb02 
15*41/ 1 6512 


9 21.54 
8 lb. 06 


15646^4 J lb64 21.06 
I564524jb023 22.17 
15*4824351 16 19.63 
158-624350/4 19.67 

15646243602b 22.62 
15146/4 )5 J/l 16. 
15H4624JS020 27.50 


1 564624 3501 7 20. bl 
1564824 350 1 6 26.17 
1584H?43aM25 21.75 


1564 6/4 35 022 20.10 
158462435019 24.48 
156482435027 16.09 

15048/4 350 30 26.53 
1564H/4J5029 20.05 
158462435020 32.31 
159981171599 30.97 
1599* 1 75024 31.63 

15996)175023 30.50 
159981175022 34.09 
159091 75030 29. 74 

! 599*1 7SU29 V.60 

^99611 75021 33.2b 
59961 75)27 29.57 

59981175025 31.36 
159961 75026 33.00 
159961 75016 31.91 
159901 75026 31.67 
159981175019 35.05 


169961 1 75017 33.29 
159981175)13 jb.15 
1 599« i j5 1 549 24. .6 
599613550/4 29.66 

599813550/3 24.67 
,59961385022 26. *b 
1599*1355030 26. bJ 
159931355029 29.37 
5993 1 3bS02 1 26.09 
159961)55027 27.36 
1 5996 1 355 025 26.36 
5996 1 355 0 23 24. 7b 
59961355016 30.74 
5996)3 u 5j 26 29.35 
159941366019 27.03 
1 5*496 1 35S0 1 7 25.36 
1 5998 1 Jb50 1 8 26.50 
I89y4?0?1599 22.4b 
15^96207502% 22.00 
1699-/375023 22.16 
1690*2075022 24.60 
1 5 991c 0 7 S 0 JO 22.-7 
159962075029 22.74 
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0.96 1.37 2.76 
1.49 2.71 6.77 
2.79 4*6410.49 
1.08 2.04 3.02 
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1.1* 1 • 1 6 4 • o 7 
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1.16 1.26 b • 1 3 
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• 59 
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36 
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16 
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36 
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16 
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I. 16 1.26 b 

J. 49 5.6211 
1.32 1.7/ 2 


1.83 3.31 
1.63 1.74 


5.6211.07 
1.7/ 2.16 
3.31 3 • ! 9 
1.74 4./6 
1.81 2.75 


70 17.33 

71 14.6? 
91 12.97 

U:5J 

47 12.47 
99 jb.57 
<0 13.66 
76 12.76 
50 13.25 
19 4.T3 

50 1J.2? 
64 13.61 
3* 14.30 
79 13.50 
*5 15.25 
b 7 19.19 

43 17.6} 

19 17.72 
69 lo.31 
05 18.06 
69 19.69 

35 ltt.OO 

32 15.54 
75 7.19 

b6 4.06 
04 lo.ol 

44 16.21 

82 16.1b 

71 16.07 

20 16.90 

29 / 4 . 0 4 
/ 6 2/. 74 
90 /4.%7 

3 i 23.06 

5? ft:tf 

71 /..IS 

36 22*64 


1.49 1.61 2.7 5 
1.82 2 . 3 1 5.00 

2.89 5.2* 2.16 
1.73 2.b7 3.40 
2.14 2.94 3.05 
2.07 2.i5 2.30 

I. 99 3.29 4.60 
2.04 2.60 3*25 
2.47 3.72 5.24 
i . 0 7 4.21 4.66 
3.56 5.70 6.92 

J. ld 5. 4J 5.16 
1.12 4.03 6.33 
2.54 2.67 3.43 
1.78 2.5b j . 6 1 
1.70 1.76 2.51 
1.41 2.12 3.29 
2.10 3.30 3.66 

1.06 l . 9 J 2.66 

2.17 2.32 2. 74 

2.06 2.42 2.63 

1.90 3.03 3.56 
1.8Q l . *9 2.3b 


1.07 1.74 1.25 
2.56 J.07 3.22 
4.05 6.2210.01 
—.03 6.33 5.61 

2«d4 4.71 6.66 
3.94 7.46 5 . 6 1 
2.17 4.32 4.55 
2.69 j.96 3.6b 
3.4o b.4<» 6.77 
1.99 2.57 3.20 


3.01 5.5 J 4.39 
2.72 3.0b 5.10 
3.60 4.97 5.65 
2.53 4.47 3.22 
3.77 5.46 6.25 
1.75 1.94 4.32 
2.S5 J • 0 7 5.3V 
2.9b 5.15 6.32 
1.4b 2 • j2 3.06 
1.2b 1.63 3.69 
2.49 4.11 3.9? 
1.43 2.77 4.27 
2.32 J.bl J./2 
1 • 4 1 1.69 3.2C 
).93 1 .29 4.13 


z 1 • 36 
2l .06 
21.06 
21.06 
z 1 • 0 to 
21.36 
21.06 
21.06 
21.06 
21.06 
21.06 


21.06 
Zl .06 


56:97 
30.9 7 
30.9 7 
3 O • * 7 
30.97 
30. y7 
30.9/ 
30.97 
30.9 7 
24.46 
24.46 
Z4.46 
2* . -6 
24 . 4*6 
24.46 
24. *6 
24.40 
24.46 
24.4 6 
24.40 
24.40 
24.40 
24.40 

24.40 
22 • 40 

22.40 
22.40 
22.40 
2Z • - 6 
2/ •- 6 


59 36 
59 36 


56 20.94 
56 20.94 
56 20.94 
56 20.94 
56 20.9* 
56 20.94 
56 20.94 
56 20.94 
56 20.94 
46 | 9 . 6 7 
46 19.67 
46 19.67 
46 19.67 
46 19.67 
46 19.67 
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1*4982075025 
159482975028 
Ib99»l207b0l6 
1599*2075026 
1594*2075019 
l5O9M<>073Ul 7 
I54982j750l« 
154982* 11549 
1549«J41S324 
I5496c4)5023 
15946?4 15022 
i6948?*3S030 
159982# 35029 
159QH24 15021 
1549*24 JS027 
Ib49*2*3i02b 
1549*2415 02 » 
1544*2* Jbul6 
1544824 <5026 

15496?4lb01 7 
1544H2* JbOH 
l5w9A'b2 1 544 
1599 h 25<:5024 
l 54*8<5<b023 
IS49 m<^x 322 
1544*25250 JO 
I^*82b25u24 
1S94H252S321 
1549*2525 '12 7 
154*82525025 
Ib94«2b2ad28 
159482>25016 
lb4982b2V>28 
15*4b2525"l4 
Ib9482b2b01 7 
154982525018 
I 599*2711594 
159*82705024 
154962705023 
1544*2705022 
154982705030 
1549*2735 J24 

Ib99o?7jS021 


24.16 22 

111!" II 

20.44 1*5 

2 1 • 66 16 
23.3b 21 
2o • 6 7 19 

21. b# }l 
24.21 2b 
20.03 21 

22. H9 2J 

tt:W 12 
f?:S2 ii 


lb. lib 18 

20. -v 21 


• 94 47 

•:ti :? 

• 00 49 
.08 49 

.71 bo 

• 00 40 

. 79 3o 
. 7 7 30 
. Jb 3V 
.17 37 
.89 32 
.29 33 
.24 20 
.47 24 
.72 19 


•03 21.94 

ill fkii 

• 8 l 23.09 
.42 24.08 
•7v 23.79 


1 549*2 7 3 502 * 
1543*2705025 
1599*2705028 
I 549* >705916 
lS9**J,'<j b )2o 
1 *>9982 7 ObO 1 9 
i*9**2 70bO 1 7 
154982 7 0 b 0 1 8 
10128 1 *i l b l 2 
1612* HbOlO 
10128 1*5017 
1 M2H lcbOlH 
IM28 I *i b 0 1 9 
10128 185030 
1 0 1 2 M 1 8 b 0 2 0 
hUfl I8b028 
10128 165321 
10128 I8b029 

S1S5I S«g 

16128118532b 
101281 180027 


22.09 zt 
24.p» 2 2o 

Mill ii 

pi a 

a. 7* <*5 
!•)•'>'* 1« 
21. *1 21 


to .WO (O 

19.77 22 
19.24 20 
21.20 24 
20.47 23 
19.63 20 
7.7*. 17 


8.81 18 
1.1$ 23 
2.3b 3b 
0.89 3/ 

fe 

till p 

lot ll 

3ldV 

9 • b 0 24 

1 .49 27 

9.03 22 
4.00 27 
1.89 24 
0.05 30 

3.23 31 
2.93 32 

8.75 30 
6.80 2b 

2.03 27 

0 • 4 1 24 

4.23 JO 
3.o j 28 
0.77 28 

7.76 20 
8.84 2 3 
8.25 23 
1.63 20 
9.79 22 
0.42 27 
3.06 2 o 


.45 23.1b 
•lb I 6 . % 2 
•oO lb. 63 
.eb l 7.26 
.91 16.57 
.42 14.26 
.63 14.14 
.•7 11.56 
.97 10.30 
• C9 a.63 
.38 H.31 
.69 10.16 

■A\ U:K 

.29 14.29 
•bb 16.40 
.12 1 4 . o 2 
.oo 14.20 
.74 lb. 49 
.bl lb. 26 
•11 16.21 
.bl lb. VI 
.26 1 1 . 1 • 
.43 12.68 

.69 10. bl 
•Co 12.36 
•63 11.11 


0.9$ ? . 66 5.18 
0.87 2.04 3.99 
1.67 2.52 b • 80 
1.17 1.54 2.08 
1.32 2.0b b. 16 
0.77 l.b9 2.67 
2.16 2.94 2.7 4 
2.2b 3.91 6.10 
1.52 2.91 2. 74 
2.11 3.42 2.94 
1*34 2.22 3.2 b 
1.49 2.10 2.24 
1.7b 2.19 3.32 
1.73 1.71 b.bb 
1.30 1.60 £.16 
1.49 1 *6b b. 03 
1.00 1.0b 1.63 
2.37 <.93 6.73 
1.21 1.34 1.42 
2.34 4.05 3.oJ 
1.07 1.34 2.o7 


2.64 22.46 


2.21 22.46 
3.13 22.46 
0.61 22.46 
2.97 <2.46 


:°3$ 

d • 7 7 1.73 2.76 
1.65 i .90 3.34 
1.64 2.0b l.oO 
i .57 1.92 1.93 

1.12 1 • 4 1 l.o2 

1 . 6 1 3.10 1.97 
1.88 2.b4 4.2b 

1.13 1.33 3.48 

1.24 1.15 2.03 
1.17 1 .4b 2.44 

1.03 1.10 1.7b 
1.64 1.63 3.63 
1.24 1.80 1.63 
1.59 2.49 1.99 
3.43 2.53 1.27 
U17 1.37 2.00 

1.87 2. b2 3.25 
2.09 2.^7 1.92 

1.61 2.20 l.b6 

1.88 2 . b 1 2.67 
1.31 2.09 2 • 4 1 
1.90 2.22 l.*7 
1.48 1.56 3.06 


5 5*1 882 
U!S;)j?iil2 

1012*1 37571I 7 
16l2*137bJl8 

1612^1375019 

1612^1375030 
161261 17bu20 
I4l2«137b028 
1O12H37S021 
151281375029 
lb l 26 1 37bo2b 


18.78 1 e.d4 23 
18.00 l8.<5 23 
20.2b 21.63 c 6 
19.21 19.79 22 

19.07 20 • «»2 
20.62 23.06 <8 
21 . 36 23.79 28 
17.3b 17.30 2b 
33.72 34.27 30 
33.49 34.11 J7 
3b. 95 3b. 4l 39 
J4.28 J6 . 3 J J9 

3b. ^ 36.24 30 
3b. -39 36.1 < 3V 
30.3b 29.17 2 h 
34.34 Jb. J7 J 7 
32.56 32.76 34 

8:3 11:11 ii 

34.08 36.31 37 
33* b8 J6 . <6 4 1 
29.6? 26.37 2b 
11.32 31 .20 33 
28. lo 2*. e2 40 
27. r l 2^.28 3b 
20.0*. 26.60 39 
2b. 09 25.il J4 

i;:!i iiil* ii 
?):li il-M i: 

25.51 ^ 0 • J4 29 
24.03 ? 4 • • 8 31 

25.79 ^4. “71 *2 


.74 13. bl 
.32 11.76 
•11 14.66 
.16 13.63 
*b«» 1« .20 

.Ob 10.3b 


* . ri « t • 

1.13 1.33 
1.24 1.15 

1:15 l:tf 

1.84 1.63 
1 . ?4 1.80 
1.59 2.49 


2.97 <2.46 
1.31 22.46 

2.37 22.46 
3.07 20.87 

1.94 20 . 6 7 
1.52 20.87 
1 . 7 7 20 « o 7 
1*33 20 • rt 7 
1.75 <0.87 
2.06 20.87 
O.ob 20.87 

2.15 20.87 

0.46 20.87 
2.72 20.87 
0.75 c 0 • i» 7 
2.3* <0.d7 

1.38 20.87 
2.04 20.67 

1.95 19. 6< 
0.68 19.62 
0.80 19.62 
0.7b 19.62 

0.d6 14.62 

2.28 19.62 
1 • 6 7 1 9 • 62 

1.16 19.02 

1.62 19.62 
0.69 19.62 

1.63 19.62 
0.90 19.62 


19.79 
19. 79 
19.79 
19.79 
19. 79 


50.29 24.04 
50.29 24,04 
50.29 24.04 
50.29 24.04 
50.29 24.04 
50.24 24.04 


36.18 16.42 
36.16 16.42 
jo. lb 16.42 
36.1b 16.42 
36. lo 16.42 
36.18 16.42 
jo.le 16.42 
36.18 16.42 
36.1b 16.42 
JO. 1 b 6.4< 

3 6 • 1 h 6 • * 2 
J6 • 1 6 16.42 
29. 2 [4.62 


0.72 19.62 
1 • 02 16.08 
0.98 18.06 
0.36 18.08 
1.37 lb.JH 
0.90 16.08 
3.83 1 8. 06 
1.04 lo. 06 


lb. 67 

13.67 

16. 67 

13.67 

16.67 

18.67 

16.67 
1 6.07 
1 0.0 7 


29.12 I 4 • 6 < 
29.12 14.62 
29.12 14.62 
29. 12 14.62 
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1*?S8?4?S019 23*73 2 7,31 37.05 15.97 2.40 4.?0 4.27 2.06 lb. 51 17.1s 35. 9« 17.40 

1m?S 8?42502Q 2’). 45 39.52 47.07 20.22 2.«9 5.33 5.i»3 2.16 lb. 51 17.15 j 5. 9d 17.40 

1 A?5b?4?S0 1 7 21.07 23.43 35.14 lb. 29 l.Hb 3.bJ l.bl 1.07 In. 61 17.15 05.9b 17.40 

lH2«,M?42501b 22.29 23.19 30.29 13. 3* 2.12 2.96 j.ol 2.19 In.bl 17.15 35.9b 17.40 

152Sb2Vilri25 2?.«>9 16. 9n 30.97 lb. 49 3.S7 5.1- 6.5* 3.22 22.09 lb. 9b 30.97 15.49 

j 82*82605030 1 7. oO 13. b2 19.52 9.04 1 .01 1.30 S.4i 3.71 22.09 la. 9b 30.97 15.49 

1A?SH2«*OS029 19.01 i*.lb lb. 93 rt.M2 l.*6 2.13 4.21 2.40 22.09 la. *6 30.97 15.49 

1*2582*05328 25.96 24.1b 2b. 10 12.73 l.*l 2.3 7 1 . 77 l.bl 22.09 la. 4b 30.97 lb. 49 

1 A?5A?snb02o 30.13 31 .vj 9 3b. -3 lb. 22 2.05 2.91 2.y0 O.bO 22.09 la. 9b 30.97 lb. 49 

18rs8?535)?S 23.21 21.97 2b. 69 11.72 <.*4 3.45 5.29 2.72 22. o9 In. 96 30.97 15.49 

1A25H2SOS027 25. 6o 2b. 23 30.72 14.02 i.*2 J*2v 5.4i 2.55 22.09 la. ">6 30.97 lb. 49 

152**25051)24 27. a* 2 7.39 24. ob U. *7 c.04 3.2b 4.73 2.43 22. J* ia.*b 30.97 15.49 

l6?58?6yS021 26.^1 ?7.bl 35. J5 lb. 91 1.4b 2.u7 2.6l 1.36 22.09 ia.*b 30.47 lb. 49 

l*?5^cS050:2 29.13 11.32 Jt.lO 17. y8 2. *9 4.23 5.7b 2.5* 22.04 lb. 9b 30.97 lb. 49 

lb?5526';S023 27.4/ ?9.*6 3 7.35 17.33 3.0b b.15 4.74 2.04 22.J9 In. 4b 30.97 lb. 44 

l«2SH2**50lb 27.-1 26.40 lb.b9 16.40 I.64 1.46 ?,.i5 1.03 22.04 lb.46 ju.97 15.44 

18?5h 8S0S*) 1 4 ^7,4*2 25. b2 ?b.47 4 7.1n 1 .31 1 .57 2.49 1.0b ?2.J4 lb.^6 io.47 lb.-* 

1^2*^250*020 26.68 26.4b 29.67 1 j. 22 l.bl 1.40 2.n4 1.42 22.04 lb.4b 30.47 15.44 

1 925825050 1 7 24.74 23.29 37. y7 lb.b7 1.19 l.db 2.16 0.94 22.09 lo.*b 30.97 lb.49 

1 82*82^06*) lb 2b. 76 2*. • 74 14.17 ib.05 2.03 2.4b 2.-2 1.51 22.04 Id. 4b 30.47 lb. 44 

ld2S82611*2b lb. 98 16.10 28.44 14.72 2.7b 4.44 b.4j 3.7b lb.4d lb. 10 >d.-4 14.72 

1*2582*15030 17.00 13.23 18.74 9.b4 l.Ob l.b4 5.b3 3.bb Io.4a 16*10 2b. 44 14.72 

ln2*rt2MV>29 Id. lb 15.14 17.40 b.bl 1.13 1.46 4.73 2.bO ln.*o lb.iO 26.44 1-.72 

1 6258251 6028 23.73 21 .61 26. 20 1 1*94 2.24 2.44 2.0U 1.48 ln.^a lb. 10 2d. 44 14.72 

182^82515)26 25. 70 25.74 31 . j 5 15.04 4.5b 2.04 11 • Y 1 lb. 48 lo. 10 2e.4- 14.72 

i 82**25 1 S025 19.40 17.52 21.03 9. 06 1.68 2.03 3.90 2.63 lb. 4b 16.10 2b. 44 1-.7? 

18?«*825lSo27 22.23 22.19 29.35 13.74 2.62 3.97 b.31 3.43 lb. 4b lo.iO ce,44 14.72 

1 825^25 1 S 024 22.59 21.18 23.20 10. U 1 . 1 7 1.73 2.1b 0.84 lo.^n lb.iO <rb.-- 14.72 

182682515021 21. 7d 22. *5 24.29 13.70 1.11 l.wo 1.96 0.9b lb. 4b lb. 10 cd.44 14.72 

lb2S8?Sl5'J22 25.98 29.70 3 7.32 1 7.35 2.)b 4.02 -.*4 2.48 lb. 4b lb.10 28.-- in. 72 

182*82515023 2 4 • b 1 2 7.35 34.12 16. U5 1.7b 2.65 3.2 7 l.bO la. 4a lb.iO 20.-- l4.?2 

182*825 ISO 18 22.63 22.03 .13.22 16. u6 1 .53 1.44 2.44 l.bl lb. 98 lb. 10 2b. 4* 14.72 

1 t 258 25 15 319 21 . *4 20.16 33.02 16. *4 i.l7 1.4b 2.19 1.36 la.** 15.10 28.44 14.72 

182^82515020 21.03 21.07 23.61 10.17 1.48 1*72 2.44 I.lb la.-n lo.iO 26.44 [4.72 

1 326825 1 80 1 7 20.71 l*.b4 30.67 lb. 71 l .27 1.9b 2.46 1.3« id. Vo 16.10 28.44 14.72 

1*2*925 1S M lb 21.48 20. JO 24.40 13.90 1.6* 2.20 2.29 1.43 lH.4d 16.10 28.44 14.72 

1442813)1842 it. JO 16.84 17. bb o.bl 2.60 3.04 /.4l J.oO Ih.Jy la.*4 17. bb b.ol 

1 *428 1 VJS025 lb. 84 I 4 • 4 5 12.7J b.ln 1.7J 1 . n 7 2.7n 1.-0 18. iu lo.n- [7. 00 a.nl 

1 5428 1 J JS 0 1 6 18.86 lb. 58 lb. 04 0.96 2.5d 3.35 6.48 2.03 lb.30 lo.b4 17.86 b.bl 

164281315322 20.91 21.13 26. 5J 12.27 2.15 1.55 4.72 2.6) lb.30 16 . oa I7.no b.bl 

184<8l3iS021 22.00 22.60 2-.-* 10.73 2.30 3.4b 4 • 1 (J 1.53 lb.JO lo.o- l7.oo o.bl 

184281316027 18.n0 13.56 12.21 6.2^ 0.Q6 1.C5 2.2? 0.47 ln.jO I6.b4 17. bb n.61 

1A4281J35023 lb. 84 15.80 15.25 7.b4 1 . 3o 2.10 3.35 1.21 lo.3C 15.84 17. ob o.ol 

1 8428 l 3 IS 02b 1 8 • ) 2 lb. 29 lb. 64 7.6a 3.20 2.83 5.7a 2.46 lo.30 lb.04 l7.ab b.bl 

16428 1 J35024 17.76 i b • 6 7 17. o 2 d.4H 2 • 2 6 3.3* 7.26 3.30 1 a • J U lb. 84 17. bb b.bl 

1 8428 1 3.15028 1 6 • s4 13*77 Il.2i 3.72 l.no 2.U5 £.34 1*26 In.j'j I0.64 17.no 8.bl 

184281115*117 Ib.bb 14. ()Q ll.b3 5.8* I.7b 1,4* 2#9U 1.1b l*j.)0 lb. 84 l7.ob o.bl 

164281 31^)19 in. 6) 17. b7 A n.2l a. 4b 1.7 a 1.99 3.35 1.41 in. JO lo.n- l7,ob b.bl 

i 6428 1 3 is 020 14.17 19.1? 20.30 9.4* 1.65 2.4l 4.y5 l.bb lb.30 lb. 84 17. po b.bl 

18428 1 335016 1 b • J 3 1*.08 12.75 6.75 1.15 1.52 4. in 1.5* lr.30 16.84 1 7. *5 n.bl 

1 84 2b 1 1 IS 024 14.28 19.31 19.24 9.41 1 .6? 2.63 6.63 2.6* 1.8. iU lb. 84 17. bb o.bl 

18428 1 3!S:)30 18.10 Ib.SS 17. 06 b.15 1.71 <r.nl 4.47 1.9) In. 30 lb. 84 17.db o*bl 

I84?*l4*l 842 in. *8 13.02 )4 . 1 7 21.40 1.54 2.3/ 6.01 3.47 16. on U.y2 34.17 21. 

Ib42b 1 4b5‘i25 In. 23 1 1 .68 -i-.us 25.41 1.15 1.8b 4.17 2.17 jd. bn 13.02 39. 1 7 21.40 

1 8428 I6-50 lb Ib.nb 1 3.12 47.7- 2 7 . ob n.no 1.24 2.27 y.47 lo.bb 1 3.02 34.17 21.-0 

18428146502? 20.40 16. bC 39. «0 20. n7 1.40 0.4* 3.05 1.30 lrt. b8 13.02 J9.17 21.40 
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7-*1 **» |*> 

?:ift I- 7 

7*014 | Q 

741 $4 7 n 
7-134 71 

Kife K 


74134 >1 
7h 1 1S ?4 
74 ! IS >4 
7 ** 134 /4 

I — t 1 C 


7-1J4 77 
7-1 3S 74 

7m 1 *|4 7* 

7-1 IS TA 

SSIH i 

74143 - 

74 1 4 ! Q 


77143 74 
7-141 77 
74143 ?A 
74143 ?q 
74 1 S 3 1 A 
7-171 J 4 


4 4 1 

4 rt 

l i l 
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4 0 

4 7 

4 1 > 


mot srroco 

stf & 5 g 

MOT S'* OLD 

mot srroco 
mot *rro{Q 
mot srroto 
mot St'rofO 
mot s»ri)(p 
mot Sff 0£0 


B- 41 


rttn m% 


I A 


CO«*C*SAT10NAL MONITOR STSTC" 


m « 

7*17 ?7 


7*)7j lo 
7*144 19 
?M 1 *Q 7 

7*1*<# )9 
7*149 9 

7-1*V >o 
7-M« ?1 
J m \ *%4 77 
7M*9 ?1 
7-144 74 . 
7***9 ?* 
7*i*4 ?* 
7*1*9 27 
7*1*9 7* 
7*1*9 >9 
7*149 10 

7*7n7 1* 

7*/n7 17 
7**07 
7**07 p 
74/nf >o 
7*70 7 ?1 
7*7 07 ?? 
74707 71 

7*7i,7 ?4 

7«i>n7 ?9 
7*7», 7 >4 
7 * 7 f 1 7 >7 
7*>o7 ?4 
?*7ll7 ?9 
74707 10 
7*7/S 9 

7*7?9 !7 
7*779 • 

7*779 9 

7*72* ?n 

7*7?* *1 
7-729 2> 
7**79 21 
7*-'/9 ?4 
7*/?9 79 
7*7/9 >9 
7*77S ?7 
7*7?4 >9 
7*7?9 ?9 
7-72* 1 * 
7474*1 U 
7* >4) 7 

7774.! 4 

7-74.1 19 
7*74.1 >0 
7-74.1 71 
7474.1 77 

7474.1 ?1 
7*74.1 ?4 
74 74.1 ?9 

7574.1 ?9 
7474.7 ?7 
7*74.1 ?* 
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7-74.1 10 


< v s 

9 77 * 
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9 |? 4 
9 1? 4. 
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9 \t * 
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c V 4. 
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c 
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9(74. 

9 l< S 
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5 «<' 4. 

9 11 4 
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9 17 9 
9 }9 9 
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9 79 9 
9 
9 

9 74 4. 
9 77 4 
9 

9 ?9 9 
9 10 9 
9 

9 IS 4 
9 IS 4 
9 1> 9 
9 

9 14 9 

9 1* 9 

9 ?n 4 

9 

9 

9 

9 

9 

9 7* S 

9 

9 
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CONVf WSAT I«>NAL «H)N|TOM VrSTCM 
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7*>m is 9 

i:\ti u 5 

7m*n >1 * 
7m*n >> 9 
7m*« >• s 

791*0 >9 9 
7h|<*a in 9 
7ms* \ t 9 
7ms* 19 9 
7 HlSH >1 9 
7ms* 9 

7 M I S* >9 c 
7*OS* >0 < 
7m* - in < 
7* i FT 1 7 < 
7m 77 19 * 
7“l 77 >1 9 
7h I 77 ?> 9 

/M| /7 7 m «; 

7m?7 ?Q > 
7*1 77 IS 9 
NN4 17 9 
7m '«4 19 t 

7ms* ?\ s 
7m** >> 9 
7*1 **• ;* > 
7m v* ?* s 

7*194 «5 

79*1? 17 9 
7h?1? 19 A 
79*1? >1 9 
H>\? ?> 9 
7**1? ?9 « 
70 ? >9 9 
7- > 7 V < 
7*>\f> 1 7 9 
7*?1A 19 9 
7 m?1o ^1 S 
7*?1A ?> 9 
7**10 ?9 c 
70.10 ?o 9 
7*?31 )a a 
70*0 | 7 * 

7 -*ug j9 9 

7***9 >1 9 
7***9 >) S 
70*9 ?• A 
7***0 ?9 < 
74749 V A 
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APPENDIX C 


TY SPRING WHEAT FLAGS DATA BASE 


FILE: TVS* 


KAOS 


A 


CONVERSATIONAL MONITOH SYSTEM 


13070154 
1 3926208 
1394*120 P 
1 3940 I 56 P 
13946174 P 
1 3940 I 7S P M 
1394*211 P 
1394*219 P 
1394*220 P 
1394*22* P 
13940236 P 
13*46246 P M 
1394*247 P H 
13948264 P 
13940273 P 
1457*166 C 
1457*246 
14570264 
14570273 
1461*199 C 
14618208 
14618209 
14616263 C C 
146761 36 
14678137 
1467*190 
14676191 C 
14678200 
1467*208 H 
14678210 
14726135 
14728216 
14728252 C 
1473*197 R 
1473*207 H 
14738269 H H 
14666154 
14*50218 R R 
151(10160 
15370122 S 
1S3/8141 S 
15370159 S 
15378194 S 
15370195 S 
15378213 C S 
15370221 S 
15370222 S 
15378231 S 
15378266 S 
15378307 S 
15*28122 S 

15*2*141 S 
15420159 S 
154201 76 S 
1542*194 S 
15428222 S 
15428231 5 
1542*258 S 
15*40122 S S 
15*40140 5 S 
15*40150 S S 
15**0176 5 5 
154*0221 S S 
154*0230 5 S 
15446239 5 5 I 
15440266 S S ( 
15640117 
15640135 
1564*153 M M I 
15040190 
1504*216 
156*8243 
1599011 7 
1 59*6 1 35 > 

15996207 
15990243 
15^96252 
159*6270 
16120116 M H f 


R C C 

P 

P 
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P 
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R 
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S 

S 
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S 

S 
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P 
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A 


CONVtMbAT IONAL MONITOR bYbtfcM 


1612613 7 
16126155 
1o12*i199 
*6 l 282 18 
1612623b 
IbiVHiJb 
16196198 
16368117 
163661 Jb 
loJbdlb* 
I63o6l90 
16368207 
16366208 
16368216 
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M 
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H 

M 
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n 

ri 

H 

h 

h 

M 

H 

H 

n 

H 

H 

n 

10536 1 36 


5 
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b 
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b 

s 

S 

b 

S 

b 

S 
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b 

165381 37 
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C 

c 

C 

C 

c 

c 

c 

c 

c 

C 

c 

c 

c 

C 

1653815* 


5 

b 

b 

s 

b 

b 

b 

s 

b 

b 

b 


s 
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16536155 


S 

S 

b 

b 

S 

s 

S 

s 

b 

b 

b 


b 

b 

1*? 381V0 

c 

C 

c 

n 

c 

c 

c 

M 

H 

H 

ri 

H 

c 

H 

ri 

loSJ* HI 


b 

s 

b 

b 

b 

s 

b 

s 

b 

b 

5 


b 

5 

10538199 

H 

ri 

M 

H 

H 

H 

H 

ri 

h 

M 

C 

ri 

H 

H 

r| 

16536206 


S 

b 

b 

s 

b 

s 

S 

5 

5 

s 

b 

s 

s 

s 

1653820V 


b 

b 

b 

b 

b 

s 

b 

b 

b 

b 

b 

b 

b 

5 
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S 

S 

S 

s 
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s 

b 

S 

S 

b 
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s 
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b 
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b 
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b 
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s 

b 
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b 
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S 

b 

16648117 
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160*813* 
160*8135 
160*6206 
160*6233 
160 * 82*2 
160*62*3 
loo*825i 
160*8269 
160*8270 
16086156 
160681 7 * 
16688219 
16068228 
160682*6 
1668826 * 
18688273 
17558117 
1755613* 


R R 
R H 


H H 


17558135 

17558153 

17558197 


17558198 
17558207 
17558215 
17556216 
17556225 
1755623* 
175562*3 
1 7558251 
17558252 
17558270 
18116115 
161 161 33 
181 1613* 
1 6 1 16197 
161 16215 
181 1622* 
181 16232 
1*1 16233 
18115250 
16118251 


R H R 


M H H h H H 
C 

M H H h i 


h H 
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S b 
S S 


b 

5 
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s 

b 

b 


H M H H 
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s 

b 
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s 

b 

5 
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b 

b 
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b 

b 

b 

b 

b 

b 

b 

b 

b 


Fite: tysw 


FLAfi* 


CONVERSATIONAL MONITOR SYSTEM 


I 1 1 * 

i^OQ«lS 4 

1909 Mi 9 n 

iqOQ«?OA 

1909P?17 

191**137 

191 *P?1* 
19t*A?J* 
19lMp?*3 
19?0«101 
19?0A13<S 

' 38 * 13 ! 

9?f)A?09 

19?n9?17 

■9?ijrt?l« 


9?OP?1* 

9 POMP 71 

19 ? 4 R\^ 


9?4P}3* 
9 PAP 1 SA 
9?4H19P 
19?<*P?07 
19P4AP0A 
19 ?AH? 1 «S 
19?Afl?l7 
19 ?UA??,fs 
IQ*4P?41 

19 ? 4 P? 5 > 

1 Q? 4 M ?70 

194 ?P? 4 P 


h C C C C C m 


C M M H M 


C H 


H N 


R C 9 C 


N H 


C H 

M R 
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s 
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s 
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